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Fig. 1. Two major traditional views of arthropod phylogeny based on morphological characters and fossil 


evidences. 
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Fig. 2. Two conflicting hypotheses of arthropod phylogeny inferred from mophology and molecular data. 
Pancrustacea has been recently and rapidly accepted by a number of arthropod systematists and thus myriapod 


phylogenetic position within the phylum Arthropoda becomes one of the most contentious issues. 
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Fig. 3. Main hypotheses of interrelationships of four major arthropod groups (Chelicerata, Myriapoda, 
Crustacea and Hexapoda). A) Classical model: Hexapoda and Myriapoda form “Atelocerata” and Hexapoda, 
Myriapoda, and Crustacea form “Mandibulata” (Snodgrass, 1938; Waygoldt, 1979; Wagele, 1993; Wheeler et 
al., 1993; Wheeler, 1995, 1998a,b); B) Hexapoda and Crustacea form “Pancrustacea” and Mandibulata is 
also supported (Zrzavy et al., 1998; Giribet et al., 1996, 2001; Giribet and Ribera, 1998; Shultz and Regier, 
2000); C) “Pancrustacea” and “Myriapoda 4- Chelicerata" are supported (Turbeville et al., 1991; Friedrich and 
Tautz, 1995; Giribet et al., 1996; Cook et al., 2001; Hwang et al., 2001; Kusche and Burmester, 2001; 
Regier and Shultz, 2001); D) Chelicerata and Crustacea form "Schizoramia" and “Atelocerata” is supported 
(Cisne, 1974; Briggs et al., 1992; Budd, 1993). 
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ABSTRACT 


In spite of dramatic change of environmental condition since Cambrian big-bang 
(explosion) occurred ca. 540 mya, the phylum Arthropoda retains a great diversity, and it is 
estimated approximately that 1-10 million arthropod species are extant on the earth. 
Except for an extinct arthopod subphylum Trilobita, extant arthropods could be divided into 
five subphyla: Hexapoda, Crustacea, Myriapoda, Chelicerata, and Pycnogonida. During the 
last century, systematists have disputed about interrealtionships among Arthropoda and its 
relatives (Onychophora, Tardigrada, and Pentastomida), arthropod phylogenetic position 
within protostome animals, monophyly or polyphyly of the phylum Arthropoda, and 
interrelationships among five arthropod subgroups (subphyla) etc. Recently, new animal 
phylogeny was reported that protostomes could be clustered into two groups, 
Lophotrochozoa and Ecdysozoa, and molting animals such as Nematoda and Arthropoda 
were included within the Ecdysozoa. On the basis of the new animal phylogeny, first of all, I 
would mention phylogenetic positions and relationships of Arthropoda and its relatives to 
introduce controversies of arthropod phylogeny in phylum level of animals. After that, I 
focused mainly on the controveries related to arthropod monophyly and phylogenetic 
relationships among four major arthropod groups except Pycnogonida. In this work, 
Pycnogonida which is a relatively small group and one of the five arthropod subphyla was 
not handled significantly although there are some controversies if it is a sister taxon of 
chelicerates or the most primitive arthropod group (namely, a sister of four remaing 
arthropod groups). The major controversies related with phylogenetic relationships among 
four major arthropod groups are as followings: 1) monophyly of Crustacea, Myriapoda, and 
Hexapoda (the Mandibulata hypothesis), 2) Monophyly of Crustacea and Chelicerata (TCC 
or Schizoramia theory), 3) Monophyly of Crustacea and Hexapoda (Pancrustacea theory), 4) 
Monophylies of Crustacea and Myriapoda, 5) Monophyly of Myriapoda and Chelicerata. 
Such disputes tend to be accelerated due to some related papers published recently. On the 
contentious issues of arthropod phylogeny, here, traditional hypotheses established with 
mophological characters and fossil evidences will be comprehensively compared with new 
results obtained with a variety of molecular data and new analysis methods and discussed, 
consequently which makes it helpful to understand controversies related to arthropod 


phylogeny and makes it possble to have perspectiveness on the issues. 


